This paper develops a demand function for Greece's exports of manufactures according to New Trade Theory. The sample covers a rather long period of four decades with exports aggregated based on industrial rather than on trade classification. The study contributes to a better understanding of the effects of export prices, domestic and competitors', as well as of non-price competitiveness approximated with capital stock, on export performance. The empirical estimation uses the Johansen maximum likelihood approach in the long run and a dynamic error-correction equation in the short run. The estimated long-run and short-run relationships follow the economic theory and are remarkably stable. It is shown that non-price competitiveness plays a vital role in explaining export performance in the long run as well as in the short run and that failure to include it in the export equation may lead to mis-specification error. As opposed to conventional models of export demand where income effects are very high, in the present study foreign income has a moderately high effect on exports in the long run and no effect in the short run. Exports are also sensitive to domestic and competitors' prices in the long run, but cost and price competitiveness elasticities are close to one, indicating that Greek exporters have some ability to compete on the basis of prices.
Introduction
The exploration of exports behaviour in small open economies has received considerable attention over the last few decades (e.g. Goldstein and Khan, 1985) . Nevertheless, a significant part of empirical work on the subject has a weak theoretical background which is based essentially on Walrasian economics and unspecified theoretical models for the economies considered.
Following Goldstein and Khan (1978, 1985) the empirical work for export demand of small open economies usually contradicts theory since it detects high income and low price elasticities. Even when the export demand equation is normalized for price as in Riedel (1988) , the estimated high price and low (insignificant) income elasticities prove to be due to the specification adopted (partial adjustment model). Allowing for a general dynamic specification model the estimation results are similar to those when export demand is normalized for quantity (Muscateli etal., 1992) . Therefore, the high income and low price elasticities that are estimated for small open economies most likely reflect omitted variables in the export demand model.
The enrichment of international trade theory with the concept of "product differentiation" opens up new scope for theoretical and empirical work. It has been shown (e.g. Venables, 1985) that when exporting firms are imperfect competitors even small open economies may be able to use policies to improve their terms of trade and to increase their welfare. According to "New Trade Theory" (e.g. Krugman, 1989) , product differentiation in open economies is the most important source of trade between countries with similar economies.
For economies like Greece that face large trade imbalances a key question is whether and how export growth can contribute to reducing these imbalances in the medium to long run. The answer boils down to the likely response of exports to changes in foreign income and in price and non-price competitiveness. Solid inferences can be made about the future evolution of exports if the respective elasticities are accurate and relatively stable. This paper has the following important features: The demand for exports function is derived according to "New Trade Theory" for a differentiated domestic good traded in foreign markets by introducing a non-price competitiveness variable. An advanced method of cointegration, is adopted to estimate empirically the demand function for Greek exports of manufactures. Trade data is aggregated based not on trade classification SITC (5-8), (which is usually adopted in most of the relevant empirical research) that categorizes about 80% of Greek manufactures, but on industrial classification (ISIC) which is more accurate and complete.
1 Finally, a long sample period and quarterly data are used in the estimation.
The main findings that emerge from this study are: First, the estimated model is remarkably stable despite the large fluctuations of exports during the rather long period of the sample. Also, the speed of the short-run to long-run adjustment depends on the definition of foreign income adopted. The use of industrial production produces higher speed of adjustment compared with GDP. Second, non-price competitiveness (capital stock) plays a vital role in terms of explaining export performance in the long run as well as in the short run.
Consequently, failure to include non-price competitiveness among the explanatory variables, as in most of the existing work, leads to model misspecification. Third, foreign income elasticities, while moderately high in the long run, are not significant in the short run. Fourth, in the long run exports are highly elastic with respect to export prices (domestic and competitors') and they are at best unitary elastic with respect to unit labour cost. In the short run, price elasticities are below unity and significant while the impact of unit labour cost is not significant in most of the cases. Finally, the effect of price and cost competitiveness on exports is close to one in the long run and even in the short run. Hence, Greece has some ability to compete on the basis of prices and its exports are not completely dependent upon foreign income and non-price competitiveness.
The rest of the paper is organized as follows: Section 2 provides some background information and presents the data. Section 3 deals with the determination of the theoretical model of the demand for exports, while in Section 1 See data section 2.2 for a more detailed discussion.
4 the econometric specification is developed. The estimation results of the longrun as well as of the short-run equations and their statistical properties are presented in detail in Section 5. Finally, Section 6 discusses the conclusions of the study. Appendix A describes the construction of the data, and Appendices B-C show the figures that accompany the econometric analysis.
Brief background and data

Background
During the last five decades the Greek manufacturing sector has presented a rather good export performance with an average rate of increase around 5% per year (see Figure 1) . in 1960-1964 to 88% in 1985-1989 and to 67% in 2000-2001 . The shares of the medium-technology and high-technology sectors increased from 6% and 0.2% in 1960-1964 to 10% and 2% in 1985-1989 and finally to 21% and 12% in 2000-2 Excluding exports (imports) of petroleum products. 1 9 6 2 : 1 1 9 6 4 : 1 1 9 6 6 : 1 1 9 6 8 : 1 1 9 7 0 : 1 1 9 7 2 : 1 1 9 7 4 : 1 1 9 7 6 : 1 1 9 7 8 : 1 1 9 8 0 : 1 1 9 8 2 : 1 1 9 8 4 : 1 1 9 8 6 : 1 1 9 8 8 : 1 1 9 9 0 : 1 1 9 9 2 : 1 1 9 9 4 : 1 1 9 9 6 : 1 1 9 9 8 : 1 1 9 6 2 : 1 1 9 6 4 : 1 1 9 6 6 : 1 1 9 6 8 : 1 1 9 7 0 : 1 1 9 7 2 : 1 1 9 7 4 : 1 1 9 7 6 : 1 1 9 7 8 : 1 1 9 8 0 : 1 1 9 8 2 : 1 1 9 8 4 : 1 1 9 8 6 : 1 1 9 8 8 : 1 1 9 9 0 : 1 1 9 9 2 : 1 1 9 9 4 : 1 1 9 9 6 : 1 1 9 9 8 : 1 Despite the good performance of exports of manufactures trade imbalances have persisted in the Greek economy and the trade deficit continued to grow in absolute terms. The trade policy followed to cope with this problem initially emphasized import substitution through high protectionism. In the late sixties and in the middle of the seventies, however, a shift in policy took place in favor of more openness. Thus, a set of measures were taken to support this policy, such as government guarantees for export finance, reduced rates or even exemption from customs duties on raw materials imported for processing and reexporting, direct subsidies on the price of exported goods, etc. These measures aimed at improving the cost and price competitiveness of exportable goods, as well as at boosting their production.
Figure 2 presents developments in competitiveness, based on two definitions, unit labour cost in manufacturing and export prices of manufactures.
During the first two decades of the sample period there were no significant differences between average cost and price competitiveness of Greek exports of manufactures and both were on average almost 11 percentage points lower than the level recorded in the base year (1970 In contrast with these developments, other countries such as Germany, USA, Japan, Austria and Sweden have improved their cost and price competitiveness positions. 5 Accordingly, Greece's external disequilibrium can be explained to a large extent by the above mentioned "competitiveness deficit". On the other hand, from Figure 1 it is obvious that the rising investment in Greece's manufacturing sector in the 1990s should have contributed to the improvement of product quality and variety and market diversification and consequently to the increased performance of the country's exports in international markets.
The data
The data used includes the value of real Greek exports of manufactures because the latter presented large measurement errors 6 during the second half of the 1990s.
Model specification
The framework of the model
The basic theoretical framework that is used to estimate a demand function of Greek manufacturing exports follows the "imperfect substitutes" model (Goldstein and Khan, 1985) . This model assumes: First, a two country world and second, that exports are imperfect substitutes for domestic non-traded goods.
Accordingly, an export demand function can be derived as the outcome of foreign households' utility maximization subject to their budget constraint. This export demand function is:
where X d = the quantity of the domestic good which is exported to the foreign market, PX g = the price of the domestic good, PX c = the price of competing suppliers in the foreign market in a common currency, Y f = the real foreign income and f i = the expected partial derivatives of the export function with respect to the ith argument.
Equation (1) is a conventional export demand model although inadequate to address the effect that product differentiation has on a country's export performance. The New Trade Theory has advocated a wide stream of research on trade in differentiated products. Product differentiation can be horizontal or vertical. In the first case, pioneered by Krugman (1989) , a country's relative growth increases the number of goods produced as well as the variety of products of same quality leading to the country's improved trade performance.
Indeed, the observed high income elasticities for the exports of fast-growing 6 It is well known that unit values suffer from measurement problems. The Greek series especially contain severe such problems due to the change in the classification system around mid-1990s.
economies have been attributed to the greater variety of goods produced by these economies (Krugman, 1989) 7 .
However, a country's comparative advantage should be based not only on product variety but also on higher product quality (vertical product differentiation (Thirwall, 1986) . Among the second are R&D expenditure, patents and investment.
We argue that investment serves as an indirect measure of product variety and quality and hence of product differentiation. Owen and Wren-Lewis (1993) found that the UK's capital stock relative to its competitors has a significant effect on its exports of manufactures. Muscatelli etal. (1995) have shown that non-price factors such as the capital stock can serve as a product innovation proxy and have a significant influence on NIEs exports. Madden etal. (1999) reached the same conclusion using investment and technology.
7 Krugman illustrates his argument by using an increasing returns model of intra-industy trade, where there are no relative price effects. 8 See Grossman and Helpman (1991, 1995) . 9 See Funke and Ruhwedel (2002) .
In the present study, the capital stock in manufacturing is adopted as an indirect measure of product variety and quality. Therefore, equation (1) can be extended with the introduction of the non-price competitiveness proxied by the capital stock:
The log-linearization of the explicit unrestricted form of equation (2) is:
where all the variables are in logarithms and D=dummy variables to take into account changes in trade policy as well as measurement errors in our data. 10 The above equation represents the long-run cointegrating relationship among exports of manufactures and their determinants.
Econometric specification
It is well-established that the approach of first differencing disregards potentially important equilibrium relationships among the levels of the time series.
The more recently developed method of estimating a Vector Autoregressive Error Correction Model (VECM) applying the Johansen method provides a more correct specification and is free of the simultaneous equation bias present in a single equation.
In general, the analysis of time series variables in a multivariate context involves three steps (Enders, 1995) . Firstly, one has to determine the integration order of the time series, which is a prerequisite for cointegration analysis.
Secondly, if the variables are integrated of the same order I(1), the next step is to estimate a long-run equilibrium relationship using cointegration analysis (Johansen, 1991 and Juselius, 1990a) . Thirdly, one has to estimate, providing that the variables are cointegrated, the dynamic behaviour of the model which includes the residuals from the second step lagged one period as the error-correction term. The correspondence between cointegration and the
Error Correction Model (ECM) is formalized in the Granger Representation
Theorem (Engle and Granger, 1987 ).
Initially, we tested for the existence of stochastic trends in the variables.
We employed the augmented Dickey-Fuller (ADF), the Phillips-Perron, and the Bierens 11 (1993) tests of the hypothesis of a unit root I(1) against the alternative of (linear trend) stationarity I(0) and the Bierens (1997) unit root test against nonlinear stationarity. We also used the Bierens-Guo (1993) test of the hypothesis of stationarity against the alternative of a unit root. Finally, the above tests were used to test stationarity of the first differences of the variables.
The Johansen method is based on maximum likelihood estimation of a vector autoregressive model (VAR) of order p with Gaussian errors:
where X t = n x 1 is a vector that contains the five variables included in the export demand equation, c t = n x 1 vector of constants, A i and Ψ are n x n and n x q matrices of coefficients respectively, i=1,…,p, D t = q x 1 is a vector of dummies or drift terms and ε t = n x 1 is a vector of i.i.d. errors with a positive definite variance-covariance matrix. A reparameterization of equation (4) is necessary in order to distinguish between stationarity of linear combinations of levels and of first differences. Therefore, equation (4) can be rewritten in VECM form as: We test the hypothesis that matrix Π can be written as Π=αβ΄, where α is a matrix representing speed of adjustment to long-run equilibrium coefficients and β is a long-run matrix of cointegrating coefficients. That is we test the null hypothesis that:
Although Χ t is a vector of non-stationary I(1) variables, the relationships β΄Χ t are I(0) stationary. The number of the estimated cointegrating vectors is
given by the rank of Π, which is determined by the trace and the maximum eigenvalue statistic.
In the final step, the short-run dynamics were estimated, with the long-run relationship (3) entered into the short-run equation as an error correction term. In other words, it is recognized that exports do not adjust immediately to long-run equilibrium due to lags between contract and export prices, the formation of expectations and adjustment cost (i.e., transaction cost, search cost, etc.).
Therefore, the single equation equivalent of model (5) can be written as follows:
where EC t-1 is the lagged error-correction term that represents the disequilibrium from the long-run relationship (3), and α 1 is the speed of adjustment coefficient. It should be noted that since we are dealing with quarterly data, equation (7) will be estimated by introducing three lags (n=3).
Estimation results
Preliminary estimates
In this section we empirically estimate the function of Greek exports of manufactures for the period 1962-1999, using seasonally adjusted quarterly data.
The results from all the unit root tests 12 suggest that all the variables in logs are I(1) processes. On the other hand, the first differences in logs of all the series are I(0) stationary. Four versions of equation (3) were tested for cointegration and estimated in a VECM as in (5) . 13 The four different specifications that are shown in Table 1 .B will be referred henceforth as equations 1.1-1.4. Moreover, as it will be seen below these specifications were re-estimated imposing homogeneity of degree zero to export prices in the long run or in the short run depending on where this hypothesis is accepted. These specifications are denoted as 1.1a-1.4a (see Tables 3-5) .
Two important issues emerge in the process of estimation. The first concerns the formulation of the system and whether or not deterministic terms like a constant or a trend should enter the long-run and/or the short-run models.
In order to answer this question apart from looking at the plots of the levels of the series, Johansen (1992b) Athanasoglou (1990) , while Y f gdp has been used in Houthakker and Maggee (1969) , Prodromidis and Anastassakou (1983) and Turnovsky (1968) among others. 14 See Harris (1995), p. 133. 15 Model A is the most restrictive, assuming no trends in the levels of the data and an intercept both in the long run and in the short run dynamics. Model B assumes a constant only in the shortrun model. Model C is the least restrictive assuming a trend in the long-run vector. 16 Test results are available on request. Note: -The VAR is of lag order 4. The trace and maximal eigenvalue statistics are adjusted for degrees of freedom.
-t statistics are in parentheses, p values in brackets and * denotes significance at 99% level.
-PXg is considered endogenous and the rest variables are weakly exogenous.
-The weak exogeneity statistics are evaluated under the assumption that r=1 in all equations.
1. D811 and D881: see footnote 10. Pesaran etal. (2000) . 21 Thus, the full rank hypothesis is accepted. Observing that the first vector has coefficients with the anticipated sign and statistically significant and knowing that we have used dummy and weakly exogenous variables, which according to Juselius (1995) "is likely to change the asymptotic distributions to some (unknown) extend" we conclude that we need additional evidence to determine the cointegration rank. In order to choose the number of r we consider the companion matrix of the system and its characteristic roots. This cointegration test determines the number of the common stochastic trends, in other words the cointegration rank of the system, by the number of the roots of the companion matrix that are close to unity. ) in all four equations, since in all cases there exists only one unity-valued characteristic root and the second is significantly below unity ("adequately small").
Empirical results
Long-term estimates
Four main points emerge from the examination of Table 1 .B. First, the estimated coefficients take the theoretically expected sign and are highly significant. 23 Second, exports are highly elastic with respect to domestic export 19 The trace and maximum eigenvalue tests presented in this study are adjusted for small samples, to avoid overrejection of the null of no cointegration, which occurs due to small sample bias (see Reimers, 1992) . 20 These critical values should be used with caution since the estimation process of the econometric model involves dummy variables. 21 It should also be borne in mind that both statistics test the same null hypothesis of cointegration rank r (the number of cointegration vectors) but the trace statistic's alternative hypothesis tests that cointegration rank is larger than r while the maximal eigenvalue statistic's alternative hypothesis tests that the cointegration rank is r+1. 22 In addition, the first eigenvalue is substantially higher than the remaining four, which is evidence in favor of one cointegrating vector. 23 In eq. 1.3 a constant was included in the cointegration space, since it was found to be highly significant, despite the outcome of the "Pantula principle" that suggested as appropriate for this equation Model B, according to which the constant should be present only in the short run dynamics and not in the long-run vector. Table 3 Imposing homogeneity of prices in the long run and in the short run export demand Note: t statistics are reported in parentheses and p-values in square brackets.
1. In the short-run equations 1.1a and 1.2a, the coefficient of competitiveness is found by summing the coefficients of the level and the first lag of relative prices. Relative prices are expressed as the ratio of the first lag of Greek export prices over the level of competitors' prices.
2. Dint, D881, D811: see footnote 10.
Equation Variables
Long-run Short-run prices (-3.2 in eq. 1.1 and -2.7 in eq. 1.2) and competitors' prices (2.6 in eq. 1.1 and 2.2 in eq. 1.2) and the respective elasticities are more than twice to even four times the unit labour cost ones (-1.1 and 1.0 in eq. 1.3 and -0.7 and 0.6 in eq. 1.4 respectively). However, the elasticity of domestic export prices is higher than that of Greece's competitors implying that the impact of price competitiveness on exports is higher than unity, while cost competitiveness is close to unity. Thus, in the long run Greek exports of manufactures are quite sensitive to price changes.
The hypothesis of long-run export price homogeneity of zero degree is relevant for export demand. Price homogeneity can be justified on microeconomic grounds, but the extent to which it applies in an aggregate trade model such as the one described in the present study should be established empirically. 24 This hypothesis tests the restriction of whether the coefficients of domestic and competitors' prices are equal and with opposite sign. The restriction imposed is overidentified, since we have already shown that there is one cointegration vector. 25 The results are reported in Table 1 Table 3 , where it is shown that the elasticity of exports with respect to cost competitiveness is close to unity and highly significant. These figures verify that the restriction is rejected for eqs. 1.1 and 1.2 for a large part of the sample, while it is not rejected for eqs. 1.3 and 1.4. Thus, the above 24 It is common practice to assume absence of money illusion and to introduce the ratio of the two prices in the export function. Ahluwala and Hernadez-Cata (1975) discuss extensively the invalidity of the assumption of zero degree homogeneity of prices in an export demand equation. Athanasoglou (1990) , Arize (1987) and Wilson and Takacs (1979) are among the few who test export price homogeneity. 25 Ιdentification of the cointegration space requires imposing r(r-1) (where r represents the number of significant cointegrating vectors) linearly independent restrictions, after normalizing the cointegrating vectors. Restrictions over this number are overidentified.
results indicate that the a-priori imposition of the price homogeneity restriction, which is observed in other studies, can produce unstable estimates.
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Third, when foreign income is defined by GDP the corresponding elasticities (2.6 in eq. 1.1 and 2.3 in eq. 1.3) are quite higher than those when it is defined by industrial production (1.8 in eq. 1.2 and 1.0 in eq. 1.4). These elasticities are slightly lower when relative unit labour cost is considered (see Tables 3 and 4) . From the magnitude of the estimated elasticities it can be seen that foreign income has a moderately high effect on Greek exports. In addition, these elasticities are similar or even smaller than those obtained in studies of export demand for other countries. For instance, an average foreign income elasticity of around 2.50 for 8 industrial countries was found by Goldstein and Khan (1978) for total exports, while Muscatelli etal. (1992) estimated higher longrun income elasticities, around 4, for the newly industrialized economies.
Fourth, in all equations including the homogeneous case exports are elastic with respect to the capital stock variable with robust coefficients ranging from 1.3 to 1.6. As has been mentioned before, the omission of the non-price competitiveness variable from the traditional model of export demand results in mis-specification bias in the coefficients of price and foreign income variables. To verify this argument eqs. 1.1-1.4 were re-estimated excluding capital stock. Table   4 compares long-term export price and foreign income elasticities when capital stock is included and when it is not for each of the four equations. Price (domestic and competitors') and mainly foreign income elasticities are markedly lower when non-price competitiveness (capital stock) is included among the explanatory variables. 27 It is notable that this behaviour can also be observed even under the export price homogeneity restriction in the long-run eqs. 1.3a and 1.4a.
Following these results it seems that non-price competitiveness that is represented in this model by capital stock has a significant effect on manufacturing exports elasticities in Greece. If its impact is not taken into Table 4 Long-run and short-run price and income elasticities of export demand with and without capital stock
Note: ns denotes non-significant, exceeding the 10% level of significance. 1. Results from eq. 1.1a, Finally, Table 1 .B reports the coefficients α 1 and α 2 of the long-run model that represent the speed of adjustment to long-run equilibrium of the two equations, namely exports and domestic export prices. We observe a relatively fast adjustment in the export demand equation, while the adjustment in the domestic export price equation is smaller but not negligible. Thus, there is some gain in efficiency of the estimators if domestic export prices are considered as endogenous which was done in the present study.
Short-term estimates
In the next step, the short-run export equation (7) was estimated with maximum likelihood (ML) using up to fourth order autoregressive and moving average errors. 28 The representative specification of eqs. 1.1-1.4, without any restriction, and of 1.3a-1.4a where the error correction term contains the homogeneity restriction (since the hypothesis was accepted in the long-run), was found by applying "the general to specific" methodology of Davidson etal. (1978), and Hendry (1987) , among others. Results are summarized in Table 5 along with a battery of tests on the statistical adequacy of the models. 29 Given that the homogeneity of export prices hypothesis was accepted in the short-run equations 1.1 and 1.2 they were re-estimated in restricted form and the results are presented in Table 3 as eqs. 1.1a and 1.2a. 28 In the OLS estimation (the results are not presented) the LM(4) test rejected the presence of serially correlated errors. However, the ML method with autoregressive errors shows that in all equations the fourth order and in eq. 1.1 the second order serial correlation are significant (see Table 5 ). 29 In all equations the constant term appears to be insignificant and therefore is not presented in Table 5 . Note: ∆ denotes first differences, t statistics are in parentheses and p values in square brackets. The ML method of estimation, which was used, applied up to fourth order autoregression, where the second order (ρ2) coefficient in eq. 1.1 and the fourth order (ρ4) coefficient in eqs. 1.2, 1.3, 1.4 and 1.4a were found to be significant. Moving average errors were also added where they were found significant. SER is the standard error of the regression; Jarque-Bera is the chi-square normality test of residuals, F(ARCH(4)) is the F test for 4 th order autoregressive conditional heteroscedasticity, F(RESET) is the F test for first order Ramsey's test for specification error, F(HET) is White's test for heteroscedasticity and LM(4) is the LaGrange Multiplier F test for 4 th order serial correlation.
The estimated coefficients that represent short-run impact elasticities, have the signs predicted by theory. The coefficient of the error-correction term is negative and statistically significant supporting the cointegration hypothesis. This coefficient is higher than that identified for other countries (see Chinn, 2003 and O'Donnell, 2005) . Adjustment to disequilibrium is relatively slower (4%-7%) when foreign income is represented by GDP and faster (12%-17%) when foreign income is defined by industrial production. In other words, the adjustment is completed at most within 6 years in the former case and in two years in the latter.
Since industrial production reflects short-run adjustments in the production process it produces higher speed of adjustment compared with GDP. On the other hand, GDP by construction (it was generated from annual data) is more of a long-term variable and contributes to a slower adjustment. 30 Foreign income has an insignificant effect on exports in the short run.
Domestic and competitors' export prices have a significant but small effect on exports in all equations, but domestic unit labor cost is significant in eqs. 1.4 and 1.4a only. Price homogeneity was not rejected in eqs. 1.1 and 1.2 as the Wald test shows (see Table 5 ). Given this result, these equations were reestimated in restricted form and the estimates are presented in Table 3 as eqs.
1.1a and 1.2a. It is shown that in the short run price competitiveness is significant with the right sign and close to unity.
The capital stock appears to have the strongest effect. The short-run elasticities are between 1.2 and 2.8 in all eight estimated equations and highly significant. A higher short-run than long-run capital stock coefficient emerges due to the nature of this variable, being stock in the long run and flow in the short run.
The short-run eqs. 1.1-1.4a were re-estimated excluding capital stock (as it was done in the long-run equations) to test for mis-specification bias (see Table 4 ). In 1.2a relative export price elasticities from inelastic increase slightly above unity.
The above result implies that when the short-run export demand function is misspecified, i.e. by not including the non-price competitiveness variable, export price elasticities tend to be low as is found in other studies (Prodromidis, 1975, for Greece, Goldstein and Khan, 1978, for industrial countries and Muscatelli etal., 1995, for Asian economies).
Statistical Properties of the Long-Run and the Short-Run Models
In light of the results of the estimation of the long-run and the short-run export demand equations, this section presents their statistical properties consisting of diagnostic tests of performance, goodness of fit tests and stability tests especially desired for the purpose of policy inferences.
The diagnostics of the short-run equations shown in Table 5 indicate a satisfactory performance. The standard errors of the regressions are not high, considering that the variables are expressed in first differences. The residuals are normally distributed, with no serial correlation and autoregressive conditional heteroscedasticity. In addition, there is no evidence that the estimated equations are mis-specified.
Another critical issue of model performance is the closeness of the fitted values of the models to the actual series. Table 6 shows three statistics for model evaluation, namely the root mean square error, the percent mean square error and Theil's inequality coefficient. As it is known the smaller these statistics are the better is the model. In the long-run eq. 1.2 shows the best performance and in the short-run eqs. where export prices are not treated as homogeneous and industrial production is the foreign income variable is the best specification both in the long run and in the short run. Thus, eq. 1.2 is the best approximation to the data generating process among all the estimated versions of equations (3) and (7), while its shortrun homogeneous version, eq. 1.4a, offers a second best approximation.
Conclusions
In this paper the demand for Greek exports of manufactures was estimated using the framework of "New Trade Theory" which suggested augmenting the traditional model in which exports is a function of prices (domestic and competitors') and foreign income, with a non-price 32 Results are available upon request. 33 See Quandt (1960) . 34 The detected instability in the mid-1970s may reflect the enrichment of export promoting trade policies pursued during that time with a new scheme of direct subsidies on exports of manufactures.
competitiveness variable proxied by the capital stock. The analysis assumes imperfect competition in international markets, where trade consists mainly of exchange of differentiated products. Thus, even in a small country, firms produce and export their unique varieties and can influence export prices. The empirical estimation is performed using multivariate cointegration analysis for a sample covering a rather long period using data according to the ISIC. The cointegration econometric methodology allows for the determination of a long-run equilibrium relationship and in a second stage, by imposing the long-run result, it estimates a short-run adjustment to equilibrium.
The econometric results are in accord with the predictions of the theoretical model. Both long-run and the short-run export demand equations are remarkably stable in three out of four cases and they exhibit satisfactory insample predictive performance. In the preferred short-run equation adjustment to long-run equilibrium is rather fast and it is completed within a year and a half. An important result pervasive in all specifications is that non-price competitiveness, often omitted from conventional models of export demand, is crucial both in the long run and in the short run and it has a direct strong positive effect on export performance as well as an indirect one via reducing the effect of export prices and price competitiveness. Another important result of our estimation is that foreign income determines export demand in the long run but not in the short run.
The long-run elasticity is moderately high and close to that found in related research for other industrial countries. Long-run and short-run foreign income elasticities are also higher when GDP is the foreign income variable.
Further, export prices (domestic and competitors') have a strong effect on exports in the long run while their short-run impact is moderate. On the other hand, unit labour cost appears to be significant only in the long run with elasticities higher when GDP is the foreign income variable. Also, long-run export price elasticities are higher compared with those of unit labor cost. Thus, we could argue that to broader price or income definitions correspond higher estimates of long-run elasticities. Regarding export prices, one possible explanation of the above behaviour is that exporters base their decision making to export on prices rather than on cost. Another one, is that price determination by firms (mainly the oligopolistic ones) takes into account "standard cost" (a longrun variable) rather than actual and a variable mark-up. Homogeneity of prices is accepted in the long run when they are measured by unit labour cost and in the short run by export prices and the elasticity of the respective measures of competitiveness was found to be close to unity. This is evidence that Greek exporters face rather moderate competitive pressure in the foreign markets. where W ij = the weight which represents the share of Greek exports to the jth area in the total Greek exports to these areas in the ith quarter, Y ij = GDP of the jth area in the ith quarter, i = 1, …. 152 quarters, j = 1, …. 5 areas Annual data (the only data available) were obtained by the U.N and OECD "National Accounts" publications and the IMF "Yearbook of International Financial Statistics". These data were benchmarked to form quarterly data using the procedure SPATQ of the TROLL computer program.
f ip Y = is the index of industrial production (1990=100) of OECD countries. Source: "Main Economic Indicators", OECD. K = is the net fixed capital stock in manufacturing derived from data on gross fixed capital formation at constant prices. Since no quarterly data are available we picked up annual figures for the period 1949-1999 of investment in machinery and transport equipment and of investment in buildings separately at 1970 constant prices, with an average service life of 20 years for the former and 50 years for the latter (following the practice of the National Statistical Service of Greece). We assumed a benchmark estimate of the capital stock at the beginning of 1948 of Dr. 13.4 billion at 1970 prices (Kintis, 1973) . Since this benchmark value refers to total capital stock, we derived estimates for machinery and buildings separately (for the first year of the sample) by applying the shares of these two items in total capital stock in large-scale industry based on Kinti's (1973) study. The above values were used to compute the net capital stock taken as benchmark estimate for the sample period. The computations were performed by using the perpetual inventory method:
where K = capital stock, I = investment, δ = the depreciation rate (=2.5/N), Ν = the service life of machinery and buildings.
In expression (1) it is assumed that economic depreciation is proportional to the capital stock. Therefore, the time path of its service life is geometrically declining. The definition of δ=2.5/Ν implies that the depreciation rate is geometrically declining and not according to a straight line where δ=1/N. The constant 2.5 has been taken from Eisner-Nadiri (1968) and Jorgenson-Siebert (1968) . By taking δ=2.5/N, the depreciation rate is assumed 0.125 and 0.05 on average per year for machinery (and transport equipment) and buildings respectively, while by taking δ=1/N the depreciation rate is 0.05 and 0.02 respectively. The annual data of the estimated capital stock were benchmarked to form quarterly data using the frequency conversion method of the EVIEWS program. For the capital stock of buildings a linear interpolation was applied, while for machinery a cubic interpolation was considered appropriate. The total capital stock series was obtained by summing the above two series.
APPENDIX B
Figures B1-B4 present recursive eigenvalues, and Figures B5-B8 show the recursively estimated LR test statistic for the overidentifying restriction (price homogeneity) for export equations (1.1)-(1.4). 1965 1970 1975 1980 1985 1990 1995 1965 1970 1975 1980 1985 1990 1995 1965 1970 1975 1980 1985 1990 1995 1965 1970 1975 1980 1985 1990 1995 1965 1970 1975 1980 1985 1990 1995 Fig. C8: Eq. 1.4a
